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(54) INK JET RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet recording method in which even if a recording sheet, on which 
records are made by using an aqueous recording liquid, is preserved under conditions of high temperatures and 
humidities, cracks are not generated. 

SOLUTION: In a recording method in which a record is set on a recording paper, in which polyvinyl alcohol, 
inorganic fine particles, and boric acid or salt thereof are contained in an ink absorption layer on a non-water- 
absorption supporting body, using an aqueous recording liquid containing compounds having hydroxyl groups, as 
high boiling point organic solvent, a maximum amount of hydroxyl group in a high boiling point organic solvent 
contained in the printed recording paper, per unit area thereof, is specified so as to satisfy a condition of 0.05< 
X/Y<0.5 and a condition of Z/Y<4 as well. In the equations, X shows amounts (millimole/m2) of boric acid or its 
salt contained in an ink absorption layer of the recording paper, Y shows amounts (millimole/m2) of hydroxyl 
group in polyvinyl alcohol contained in an ink absorption layer of the recording paper, and Z shows the maximum 
amount (millimole/ m2) of hydroxyl group in a high boiling point organic solvent contained per unit area of 
printed recording paper when records are set on the recording paper using aqueous recording liquid at a 
maximum delivery rate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet record form which contains polyvinyl alcohol, a non-subtlety particle and a way acid, or 
its salt in the ink absorption layer on a non-absorptivity base material In the ink jet record approach which 
records the compound which has a hydroxyl group using an ink jet recording device with the aquosity recording 
ink contained as a high-boiling point organic solvent The way acid of the per [ unit area ] contained in the ink 
absorption layer of a record form, or the amount of the salt, When the amount of the hydroxyl group per unit 
area in the polyvinyl alcohol contained in the ink absorption layer of a record form and aquosity recording ink are 
printed by the maximum delivery in a record form, The ink jet record approach characterized by making the 
maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point organic solvent 
contained in per unit area of the printed record form into the amount which is satisfied with coincidence of 
following condition ** and condition **. 

condition ** — the way acid of the per [ unit area ] by which X is contained in the ink absorption layer of a 
record form among 0.05 <=X/Y<=0.5 condition ** Z/Y<=4 type, or the amount (millimol / m2) of the salt 
Y is the amount (millimol / m2) of the hydroxyl group per unit area in the polyvinyl alcohol contained in the ink 
absorption layer of a record form. 

Z is the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point organic 
solvent contained in per unit area of the printed record form when aquosity recording ink is printed by the 
maximum delivery in a record form (millimol / m2). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet record approach performed in more detail using the 
ink jet record form which prevented degradation of the coat after printing, and which has the ink absorption layer 
of the opening mold which has high ink absorptivity about the ink jet record approach which records on an ink jet 
record form by using water color ink. 
[0002] 

[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-color-izing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, amelioration progresses from both sides of ink and equipment, and it has spread quickly in various 
fields, such as various printers, facsimile, and a computer terminal, current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 

science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As an ink jet record form, various record forms are used from the former. For example, the ink jet record 

form which painted the ink absorption layer as a record layer on the base material which consists of a regular 

paper, a hydrophilic binder and various kinds of coated paper which painted the layer which consists of an 

inorganic pigment (art paper, coat paper, cast coated paper, etc.), various kinds of papers that covered both 

sides with plastic resin, transparence, or various kinds of opaque plastic film is used further. 

[0005] The above-mentioned ink absorption layer is roughly divided into the ink absorption layer of the opening 

mold which prepared the opening into the ink absorption layer of the swelling mold constituted by the subject in 

the hydrophilic binder, and the record layer. 

[0006] The ink absorption layer of an opening mold holds ink to the opening formed in the layer, and the opening 
is formed by making various kinds of inorganic solid-state particles and organic solid-state particles contain in a 
coat 

[0007] As an ink jet record form, when a printing dot laps [ that the concentration of a printing dot is high and a 
color tone is brightly skillful, and absorption of ink ] early, ink flows out or it spreads, or the diffusion to the 
longitudinal direction of not carrying out and a printing dot is not large beyond the need, and engine performance, 
such as the circumference being smooth and not fading, is required. 

[0008] when the ink rate of absorption of an ink absorption layer is slow, in case the liquid ink drop of two or 
more colors laps and is recorded, the color of each other in the border area of a color which the drop of ink 
causes a HAJIKI phenomenon on a record form, and produces nonuniformity and is different is **** — since it 
** and image quality is reduced greatly, it is required that high ink absorptivity should be given to an ink jet 
record form. 

[0009] In order to solve these problems For example, the record form which carried out humidity of the coating 
for surface treatment to the low size stencil paper indicated by JP,52-53012,A, The record form which prepared 
the coated layer of ink absorptivity in the support surface indicated by JP,55-5830,A, The record form which 
contains non-colloid silica powder as a pigment in the enveloping layer indicated by JP,56-157,A, The record 
form which used together the inorganic pigment indicated by JP,57-107878,A and the organic pigment, The 
record form which has two hole distribution peaks indicated by JP,58-1 10287,A, The record form which consists 
of a vertical two-layer porous layer indicated by JP,62-1 1 1782,A, The record form which has the indeterminate 
form crack indicated by JP,59-68292,A, the 59-123696 official report, the 60-18383 official report, etc., The 
record form which has the fines non-layer indicated by JP,61-135786,A, the 61-148092 official report, the 62- 
149475 official report, etc., JP,63-252779,A, JP,1-108083,A, The record form containing the pigment which has 
the specific physical-properties value indicated by the 2-136279 official report, the 3-65376 official report, the 
3-27976 official report, etc., or a particle silica, JP,57-14091,A, a 60-219083 official report, a 60-210984 official 
report, A 61-20797 official report, a 61-188183 official report, JP,5-278324,A, The record form containing 



particle silicas, such as a colloid silica indicated by the 6-92011 official report, the 6-183134 official report, the 
7-1-37431 official report, the 7-276789 official report, etc., And JP.2-276671.A, a 3-67684 official report, a 3- 
215082 official report, Very many techniques, such as a record form containing the hydrated alumina particle 
indicated by the 3-251488 official report, the 4-67986 official report, the 4-263983 official report, the 5-16517 
official report, etc., are proposed. 

[0010] In an ink jet record form, although it is desirable if it has a high absorption capacity and ink absorptivity 
and carries out from a viewpoint of absorption of ink when absorptivity is in the base material itself, there is a 
problem of a base material lenticulating, and Siwa being generated on an image or being [ a color permeates 
partially into a base material and ] hard to come after ink jet record out of concentration. 

[0011] Although the above-mentioned fault was not generated but the clear image with high concentration was 
obtained when a base material was non-absorptivity, there was a problem that the amount of the opening which 
absorbs the ink formed into an ink absorption layer received a limit. 

[0012] For example, in the ink absorption layer whose desiccation thickness is 40 micrometers, although there 
will be only the amounts of openings of only 18 ml/m2 per two 1m of ink jet record forms and it will be based 
also on a recording method if it is ******** j n which solid content can form a coat with a thickness of 22 
micrometers, the case where the capacity of the opening which absorbs ink near the amount of the maximum ink 
runs short may arise. 

[0013] [f spreading thickness is increased, high void volume will be obtained, but if spreading thickness is 
increased, a coat will become brittle and the problem that a crack arises under low humidity or the adhesive 
property over a base material falls will arise. 

[0014] These people proposed the approach of improving the film formation nature of a coat, and brittleness, by 
adding the hydrophilic binder which forms opening structure, and the hardening agent which can construct a 
bridge, in order to solve the above-mentioned trouble. (Japanese Patent Application No. No. 283636 [ eight to ]) 
The ink jet record form of the opening mold which used polyvinyl alcohol as a hydrophilic binder, used a way acid 
or its salt as a hardening agent, and formed the ink absorption layer of an opening mold is especially desirable as 
an ink jet record form. 

[0015] However, when ink jet record was carried out to the ink jet record form which has the ink absorption 
layer were using polyvinyl alcohol as the above-mentioned hydrophilic binder, and using a way acid or its salt as 
a hardening agent by the water color ink which contains the compound which has a hydroxyl group as a high- 
boiling point organic solvent and the recorded form was saved under an elevated temperature and highly humid, 
it became clear that the problem which a crack produces in a coat arose partially. 

[0016] When many things were examined about this cause, it became clear that it was for a coat to deteriorate 
according to an operation of the compound containing the hydroxyl group contained in aquosity recording ink. 
[0017] Moreover, when the content of the non-subtlety particle used in order that this crack may form an 
opening is less than two in a weight ratio to polyvinyl alcohol, in order to form an opening, considering hardly 
generating, it is presumed that the non-subtlety particle used so much is for reducing the film formation nature 
of the polyvinyl alcohol in the printing section. 
[0018] 

[Problem(s) to be Solved by the Invention] It is made in view of the above-mentioned actual condition, and this 
invention is the purpose of this invention, When ink jet record is carried out to the ink jet record form which has 
the ink absorption layer were using polyvinyl alcohol as the above-mentioned hydrophilic binder, and using a way 
acid or its salt as a hardening agent with the aquosity recording ink which contains the compound which has a 
hydroxyl group as a high-boiling point organic solvent, even if it saves the recorded form under high- 
humidity /temperature, it is in offering the ink jet record approach which does not produce a crack. 
[0019] 

[Means for Solving the Problem] The above-mentioned technical problem in the ink absorption layer on a non- 
absorptivity base material Polyvinyl alcohol, In the ink jet record approach which records the compound which 
uses an ink jet recording device for the ink jet record form containing a non-subtlety particle and a way acid, or 
its salt, and has a hydroxyl group with the aquosity recording ink contained as a high-boiling point organic 
solvent The way acid of the per [ unit area ] contained in the ink absorption layer of a record form, or the 
amount of the salt, When the amount of the hydroxyl group per unit area in the polyvinyl alcohol contained in the 
ink absorption layer of a record form and aquosity recording ink are printed by the maximum delivery in a record 
form, The ink jet record approach characterized by making the maximum amount of hydroxyl groups of the 
amounts of hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the printed 
record form into the amount which is satisfied with coincidence of following condition ** and condition **. 
[0020] condition ** — the way acid of the per [ unit area ] by which X is contained in the ink absorption layer of 
a record form among 0.05 <=X/Y<=0.5 condition ** Z/Y<=4 type, or the amount (millimol / m2) of the salt 
Y is the amount (millimol / m2) of the hydroxyl group per unit area in the polyvinyl alcohol contained in the ink 
absorption layer of a record form. 



Z is the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point organic 
solvent contained in per unit area of the printed record form when aquosity recording ink is printed by the 
maximum delivery in a record form (millimol / m2). 

[0021] This invention is explained to a detail below. 

[0022] The ink jet record form used for this invention has the ink absorption layer (it may be hereafter called an 
opening layer) of an opening mold on a non-absorptivity base material. 

[0023] In this invention, since voidage high in an opening layer is obtained, polyvinyl alcohol is used as a 
hydrophilic binder. Since an interaction is considered as a non-subtlety particle and it is easy to form 
flocculation, polyvinyl alcohol can form an opening efficiently. 

[0024] Cation denaturation polyvinyl alcohol, Nonion denaturation polyvinyl alcohol, and anion denaturation 

polyvinyl alcohol are also contained in the polyvinyl alcohol as used in the field of this invention. 

[0025] Considering the viewpoint which improves film formation nature, the average degree of polymerization of 

polyvinyl alcohol has that desirable of 1000-5000, and 2000 especially or more are desirable. 

[0026] Whenever [ saponification / of polyvinyl alcohol ] has 70 - 100% of desirable thing, and 80 - 100% of 

especially its thing is desirable. 

[0027] Cation conversion polyvinyl alcohol is polyvinyl alcohol which has the 1-3rd class amino group which is 
indicated by JP,61-10483,A, and the 4th class ammonium in the main ** of polyvinyl alcohol, or a side chain, and 
it is obtained by saponifying the copolymer of the ethylenic unsaturated monomer and vinyl acetate which have a 
cationic radical. 

[0028] As an ethylenic unsaturated monomer which has a cationic radical For example, TORlMECH[RU-(2- 
acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, TORIMECH[RU-(3-acrylamide -3, 3-dimethyl propyl) 
ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, N-(3-dimethylaminopropyl) methacrylamide, 
Hydroxyl ethyl trimethylammonium chloride, TORIMECHIRU-(methacrylamide propyl) ammoniumchloride, N-(1 
and 1-dimethyl-3-dimethylaminopropyl) acrylamide, etc. are mentioned. 

[0029] the copolymer of the ethylenic unsaturated monomer and vinyl acetate which have a cationic radical — 
setting — the ratio of a cation denaturation radical content monomer — vinyl acetate — receiving — 0.1-10- 
mol % — it is 0.2-5-mol % preferably. 

[0030] The copolymer of vinyl alcohol which is indicated by the polyvinyl alcohol and JP,61 -237681, A which have 
an anionic radical which is indicated by JP,1-206088,A as anion denaturation polyvinyl alcohol, for example, and 
the 63-307979 official report, and the vinyl compound which has a water-soluble radical, and the denaturation 
polyvinyl alcohol which has a water-soluble radical which is indicated by JP,7-285265,A are mentioned. 
[0031] The polyvinyl alcohol derivative which added a polyalkylene oxide radical which is indicated by JP,7- 
9758,A to a part of vinyl alcohol as Nonion denaturation polyvinyl alcohol, for example, and the block copolymer 
of the vinyl compound and vinyl alcohol which have the hydrophobic radical indicated by JP,8-25795,A are 
mentioned. 

[0032] Other hydrophilic binders can be made to contain with polyvinyl alcohol in an opening layer. As for other 
hydrophilic binders, it is desirable that it is 20 or less % of the weight in general to polyvinyl alcohol. 
[0033] In this invention, the non-subtlety particle is used in order to form an opening in an ink absorption layer. 
[0034] As a non-subtlety particle, white inorganic pigments, such as precipitated calcium carbonate, whiting, a 
magnesium carbonate, a kaolin, clay, talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc 
hydroxide, zinc sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a 
magnesium silicate, synthetic amorphous silica, colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, 
an aluminum hydroxide, a lithopone, a zeolite, and a magnesium hydroxide, etc. can be mentioned, for example. 
[0035] Homogeneity may distribute in the binder with the primary particle, and a non-subtlety particle forms 
secondary floe and may be distributed by homogeneity in the binder. 

[0036] As for a non— subtlety particle, it is desirable from an glossy viewpoint that the particle size of a primary 
particle uses a thing 30nm or less. 

[0037] When the mean diameter of a primary particle uses the non-subtlety particle exceeding 30nm and the 
water-soluble polymer mordant of a cation mold is used as a mordant, floe which the water-soluble polymer 
mordant of a cation mold and condensation become easy to take place, and formed will also be made big and 
rough more, and glossiness will fall. Especially the particle size of a desirable primary particle is 20nm or less. 
[0038] Especially although especially the minimum of the particle size of a primary particle is not limited, 3nm or 
more is 6nm or more in general from the viewpoint on manufacture of a particle. 

[0039] The mean particle diameter of a non-subtlety particle observes the particle which appeared in the cross 
section and front face of the particle itself or an opening layer with an electron microscope, and is called for as 
the arithmetic average value (individual number average) in quest of the particle size of the particle of 100 
arbitration. The particle size of the particle of each [ here ] is expressed with the diameter when assuming a 
circle equal to the projected area. 



[0040rAs an inorganic particle, it is desirable that it makes the ratio of the non-subtlety particle which exceeds 
50nm in this case 50 or less % of the weight to all inorganic particles although the mean particle diameter of a 
primary particle is possible also for the non-subtlety particle and mean particle diameter of 50nm or less using 
together a non-subtlety particle 50nm or more, and 20 or less % of the weight is more desirable. 
[0041] Considering the point of that a clear image is recordable, being able to manufacture by low cost that an 
image with high concentration is formed, as a non-subtlety particle, it is desirable to use the non-subtlety 
particle chosen from the particle silica and colloidal silica which were compounded by the gaseous-phase 
method, and it is most desirable to use the silica compounded by the gaseous-phase method. 
[0042] The particle silica compounded by the gaseous-phase method can burn and obtain a silicon tetrachloride 
at an elevated temperature with hydrogen and oxygen, and is usually silica powder whose particle diameter of a 
primary particle is 5-500nm. What has the primary particle diameter of 30nm or less especially is desirable in 
respect of glossiness. 

[0043] The particle silica compounded by current and such gaseous-phase method is marketed, and there is 
various kinds of Aerosil of Japanese Aerosil in a commercial particle silica. 

[0044] The colloidal silica preferably used by this invention carries out double decomposition of the specific 
silicate with an acid etc., or carries out heating aging of the silica gel which is made to pass an ion-exchange- 
resin layer and is obtained, and is obtained. Using this colloidal silica for an ink jet record form For example, 
JP,57-14091,A, a 60-219083 official report, A 60-219084 official report, a 61-20792 official report, a 61-188183 
official report, A 63-17807 official report, JP,4-93284,A, a 5-278324 official report, A 6-92011 official report, a 

6- 183134 official report, a 6-297830 official report, It is indicated by a 7-81214 official report, the 7-101142 
official report, the 7-179029 official report, the 7-137431 official report, the international patent public 
presentation WO 94/No. 26530 official report, etc. 

[0045] Although the desirable particle diameter of colloidal silica is 5-100nm, its thing with a particle diameter of 

7— 50nm is usually still more desirable. 

[0046] The particle silica and colloidal silica which were compounded by the gaseous-phase method may carry 
out cation conversion of the front face, for example, may process it by mineral salt, such as aluminum, calcium, 
Mg, and Ba. 

[0047] As for a non-subtlety particle, it is desirable to use in 2-10 by the weight ratio to polyvinyl alcohol, and 
especially 3-9 are desirable. 

[0048] A way acid or its salt is used as a hardening agent 

[0049] A way acid or its salt (it may be hereafter called a hardening agent) is the oxygen acid which uses a 
boron atom as a neutral atom, and its salt, and, specifically, an altway acid, a meta-way acid, a way [ degree ] 
acid, tetraboric acid, 5 way acids, and those salts are mentioned. 

[0050] You may add in the coating liquid which forms an opening layer, and a hardening agent may be added in 
the coating liquid which forms the layer of others which adjoin ah opening layer. Moreover, after applying the 
coating liquid which forms the opening layer which does not contain the hardening agent on the base material 
which has applied the coating liquid which contains a hardening agent beforehand or carrying out spreading 
desiccation of the coating liquid which forms further the opening layer which does not contain the hardening 
agent, the overcoat of the hardening agent solution can be carried out, and a hardening agent can be supplied to 
an opening layer. It is desirable that manufacture adds a hardening agent and forms an opening layer into the 
coating liquid of the layer which adjoins the coating liquid or this which forms an opening layer, considering an 
easy point. 

[0051] Next, following condition ** and condition ** which specify this invention are explained. 

[0052] Condition ** 0.05 <=X/Y<=0.5 condition ** Z/Y<=4X is the way acid of the per [ unit area ] contained in 

the ink absorption layer of a record form, or the amount (millimol / m2) of the salt 

Y is the amount (millimol / m2) of the hydroxyl group per unit area in the polyvinyl alcohol contained in the ink 
absorption layer of a record form. 

Z is the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point organic 
solvent contained in per unit area of the printed record form when aquosity recording ink is printed by the 
maximum delivery in a record form (millimol / m2). 

The way acid of the per [ unit area ] contained in the ink absorption layer of a record form in order to acquire 
the effectiveness of this invention, or the amount of the salt (millimol / m2). When the amount (the millimol / 
m2) and aquosity recording ink of a hydroxyl group per unit area in the polyvinyl alcohol contained in the ink 
absorption layer of a record form are printed by the maximum delivery in a record form, It is required for three 
parameters of the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling 
point organic solvent contained in per unit area of the printed record form (millimol / m2) to be satisfied with 
coincidence of the above-mentioned condition ** and condition **. 

[0053] In this invention, coat degradation at the time of saving on condition that high humidity only after it was 
satisfied with coincidence of the conditions of the above-mentioned ** and ** can be prevented. 



[0054] It is shown that condition ** requires that a ratio with the amount of the amount of hydroxyl groups of 
polyvinyl alcohol, a way acid, or its salt should be in the specific range. Condition ** When the amount of 
hydroxyl groups and aquosity recording ink of polyvinyl alcohol are printed by the maximum delivery in a record 
form, it is shown that it is required for a ratio with the maximum amount of hydroxyl groups of the amounts of 
hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the printed record form to 
be in the specific range. 

[0055] Although the reason it must be satisfied with coincidence of a reason in above condition ** and condition 
** does not clarify, in order to give reinforcement sufficient as a coat It is required for the amount of a 
hardening agent to exist with a moderate ratio to the amount of the hydroxyl group in polyvinyl alcohol. 
Moreover, since the hydroxyl group of the high-boiling point organic solvent which aquosity recording ink 
contains reacts to the hydroxyl group and competition target of polyvinyl alcohol with a hardening agent In order 
to maintain the reaction of a hardening agent and polyvinyl alcohol, the ratio of the amount of hydroxyl groups of 
the high-boiling point organic solvent which aquosity recording ink contains to the hydroxyl group of polyvinyl 
alcohol is presumed whether to have importance. 
[0056] X, Y, and Z are further explained to a detail below. 

[0057] X expresses with millimol / m2 the way acid of the per [ unit area ] contained in the ink absorption layer 
of a record form, or the amount of the salt 

[0058] X calculates the value which divided the gram molecule of a way acid or its salt by the number of the 
boron atoms contained in a way acid or its salt as one mol. 

[0059] For example, when orthoboric acid (H3B03) or its salt, a meta-way acid (HB02), or its salt converts into 
per two 1m of record forms and contains 0.01 mols, X is 0.01 (a mol / m2) (millimol / m2), 10 [ i.e., ]. Moreover, 
when the tetraboric acid salt (for example, Na2B407 grade) which has four boron atoms in 1 molecule converts 
into per two 1m of record forms and contains 0.01 mols, X is 4x0.01 (a mol / m2) (millimol / m2), 40 [ i.e., ]. 
Moreover, when the 5 way acid chloride (for example, NaB508 grade) which has five boron atoms in 1 molecule 
is converted into per two 1m of record forms and is contained 0.01 mols, X is 5x0.01 (a mol / m2) (millimol / 
m2), 50 [ i.e., ]. 

[0060] When two or more way acids or its salts are used together, X is calculated about each, and it is what 
totaled them and is expressed. 

[0061] The molecular weight (=86~0.42xp) (molecular weight of vinyl acetate; 86, molecular-weight;44 of vinyl 
alcohol) of the appearance of the polyvinyl alcohol of saponification whenever p (%) is used for Y. It is expressed 
with Y=(1000xy) x(p/100)/(86-0.42xp) =10xpxy/(86-0.42xp) (millimol / m2) when the amount of the polyvinyl 
alcohol converted into per two 1m of record forms is yg. 

[0062] For example, it is set to Y=1 0x88x3/(86-0.42x88) =53.8 (millimol / m2) when 3g per two of polyvinyl 
alcohol whenever [ saponification / whose ] is 88% is used 1m of record forms. 

[0063] Z expresses the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high- 
boiling point organic solvent contained in per unit area of the printed record form with millimol / m2, when 
aquosity recording ink is printed by the maximum delivery in a record form. 

[0064] The amount of hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the 
printed record form when aquosity recording ink is printed by the maximum delivery in a record form means the 
amount of the hydroxyl group originating in the high-boiling point organic solvent in the aquosity recording ink 
contained in per unit area of a record form, when solid printing is carried out by the maximum delivery with the 
ink jet recording apparatus controlled by printer driver software. 

[0065] The organic solvent with which, as for a high-boiling point organic solvent, the boiling point has the boiling 
point which says an organic solvent 120 degrees C or more, and does not fill this with it is not contained here. 
[0066] Generally, in color ink jet record, each ink of black is used together as aquosity recording ink yellow, a 
Magenta, cyanogen, and if needed, and two or more ink in which color concentration differs in each depending on 
the case may be used. In such a case, with an ink jet recording apparatus, when solid printing is carried out by 
the maximum delivery of the combination of various ink according to printer driver software Although the amount 
of the hydroxyl group which originates in the high-boiling point organic solvent in the aquosity recording ink 
contained in per unit area of a record form in each combination is calculated When aquosity recording ink is 
printed by the maximum delivery in a record form, the maximum amount of hydroxyl groups of the amounts of 
hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the printed record form 
means the greatest thing of the amounts of a ******** **** hydroxyl group. 

[0067] How to ask for Z is concretely explained about the case where three kinds of ink which has the following 
presentations as aquosity recording ink is used for below. 
[0068] 
[Table 1] 



• 






C4 


& » 


2.1B 


l,7g 


1.9g 


DEG 


12.0S 




6.8g 


GLY 


9.0* 


12.0g 


15.0g 




100m£ 


lOOmjg 


lOOmi 


& 100mfi*©*K2S4> 


524 


542 


617 



[0069] DEG: Diethylene glycol (HOCH2CH20CH2CH20H) 

Molecular weight = 106, a number of hydroxyl groups =2-/mol (molecular weight per hydroxyl group; 106/2) 
GLY: Glycerol (CH20HCH(OH) CH20H) 

Molecular weight 92, a number of hydroxyl groups =3-/mol (molecular weight per hydroxyl group; 92/3) 
Front Naka, each ink 100ml — to an inner high-boiling point organic solvent Number [ of the amount Y ink DEG 
of the originating hydroxyl group ] of hydroxyl groups = / (1000x12.0) Number [ of =226 millimol GLY ] of 
hydroxyl groups = (106/2) / (1000x9.0) (92/3) =293 millimol Y ink 100ml — the number of hydroxyl groups of the 
amount =of hydroxyl groups226+298=524 millimol M ink DEG originating in an inner high-boiling point organic 
solvent — number [ of the =(1000x8.0) /(106/2) =151 millimol GLY ] of hydroxyl groups = — / (1000x12.0) 
(92/3) =391 millimol M ink 100ml — the number of hydroxyl groups of the amount =of hydroxyl 
groups151+391=542 millimol C ink DEG originating in an inner high-boiling point organic solvent — number [ of 
the =(1000x6.8) /(106/2) =128 millimol GLY ] of hydroxyl groups = — The amount =of hydroxyl 
groupsl 28+489=61 7 millimol ink jet printer originating in an inner high-boiling point organic solvent follows printer 
driver software. (1000x15.0) /(92/3) =489 millimol Y ink 100ml — For example, **Y, M, supposing it is printable 
on the following printing conditions C ink — respectively — independent — solid printing: — it is set to 25ml per 
two 1m of record forms, respectively — as — the ink of printing **2 color — in piles — printing: — it becomes 
50% of independent printing conditions — as — the ink of printing **3 color — in piles — printing: — it becomes 
35% of independent printing conditions — as — the conditions more than printing — monochrome solid — 2 
color solid — it is as follows, when 3 color solid printing is carried out and the amount of hydroxyl groups per 
two is calculated 1m. 
[0070] 

(1) Monochrome solid (the amount of the maximum ink = 25 ml/m2) 

Y: 524x(25/100) =131 millimol M:542x(25/100) =136 millimol C:617x(25/100) =154 millimol (2) 2 color solid (the 
amount of the maximum ink = 25 ml/m2) 

Y+M: 0.5x(524+542) x(25/100) =133 millimol M+C:0.5x(542+617) x(25/100) =145 millimol C+Y:0.5x(61 7+524) x 
(25/100) =143 millimol (3) 3 color solid (the amount of the maximum ink = 26.25 ml/m2) 

The amounts of hydroxyl groups which originate in the high-boiling point organic solvent which it is a time of 
carrying out monochrome solid printing of the C ink that the amount of the greatest hydroxyl group is breathed 
out in this printing condition, and is contained in the aquosity recording ink at this time from (1) of the 0.35x 
(524+542+617) x(25/100) =147 millimol above, (2), and (3) are 154 millimols, and Z is set to 154 millimols / m2. 
[0071] In this invention, it is desirable that X, Y, and Z fill following condition ** and condition **. 
[0072] Various kinds of additives can be added in the ink absorption layer of the ink jet record form of condition 
** 0.1 <=X/Y<=0.4 condition ** Z/Y<=3 this invention. 

[0073] Especially, since a cation mordant improves the water resisting property and moisture resistance after 
printing, it is desirable. 

[0074] Although the polymer mordant which has the class [ 1st ] - 3rd class amino group and a quarternary- 
ammonium-salt radical can be used as a cation mordant, since there being little discoloration by the passage of 
time and light-fast degradation and the mordanting ability of a color are high enough, the polymer mordant which 
has a quarternary~ammonium-salt radical is desirable. 

[0075] A desirable polymer mordant is the homopolymer of the monomer which has a quarternary-ammonium- 
salt radical, a copolymer with other monomers, or a condensation polymerization object 

[0076] In the ink absorption layer of the ink jet record form of this invention In addition to a cation mordant, for 
example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 official report, and a 62-261476 official 
report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official report, The fading inhibitor indicated by a 
61-146591 official report, JP,1-95091,A, the 3-13376 official report, etc., An anion, a cation or the various 
surfactants of non-ion, JP,59-42993,A, The fluorescent brightener indicated by a 59-52689 official report, a 62- 
280069 official report, a 61-242871 official report, JP,4-219266,A, etc., Various well-known additives, such as 
lubricant such as a defoaming agent and a diethylene glycol, antiseptics, a thickener, an antistatic agent, and a 
mat agent can also be made to contain. 

[0077] The ink jet record form kicked to this invention mav have the ink absoration laver morp. than twn-la\/pr in 



the same base material side. When preparing a two or more layers ink absorption layer, that at least one layer 
should just be an ink absorption layer of this invention, other layers may be swelling layers which made 
hydrophilic binders, such as gelatin, the subject or may be ink absorption layers of this invention. 
[0078] In the ink jet record form of this invention, in order to prevent that ink imprints in the prevention to which 
it adheres at the time of piling up immediately after curl prevention and printing to the opposite side of the side 
which established ink absorptivity, and other ink jet record forms, it is desirable to prepare the back layer of 
various classes. 

[0079] It changes with the class of base material, thickness, and the configurations and thickness of an ink 

absorption layer, and although it is not fixed, generally a hydrophilic binder and a hydrophobic binder are used for 

a back layer. Usually, the thickness of a back layer is chosen in 0.1-10 micrometers. 

[0080] Moreover, a back layer can adhere as other record forms, and can spliWace-ize a front face to 

prevention, amelioration of note nature, and a pan for amelioration of the conveyance nature within an ink jet 

recording device. The organic or inorganic particle whose particle size is 2-20 micrometers can be used for 

split-face-ization. 

[0081] In an ink jet record form, the well-known non-absorptivity base material used for the record form for ink 
jets can be conventionally used suitably as a non-absorptivity base material. As a non-[ these ] absorptivity 
base material, for example Polyester system resin, diacetate system resin, The bright film which consists of 
ingredients, such as thoria TESETO system resin, acrylic resin, polycarbonate system resin, polyvinyl chloride 
system resin, polyimide system resin, cellophane, and celluloid, Or the resin covering paper which prepared the 
enveloping layer which becomes at least one side of a base paper from the polyolefin resin which added white 
pigments etc. (the so-called RC paper), Translucent or the opaque base materials which added white pigments, 
such as the so-called White pet, are used for polyethylene terephthalate. 

[0082] It is desirable to perform corona discharge treatment, undercoating processing, etc. in advance of 
spreading of an ink absorption layer for the purpose, such as to enlarge bond strength of a base material and an 
ink absorption layer. Furthermore, the ink jet record forms of this invention may not necessarily be being 
transparent and colorless and the white and colored record sheet. 

[0083] Especially since a record image is close to photograph image quality and the image of high quality is 
moreover obtained by low cost, the ink jet record form using the paper base material which laminated both sides 
with polyethylene is desirable. 

[0084] Hereafter, the paper base material laminated with polyethylene is explained. 

[0085] The stencil paper of a paper base material uses wood pulp as the main raw material, if needed, it adds 
synthetic fibers, such as synthetic pulps, such as polypropylene, or nylon, and polyester, and paper making is 
carried out. As wood pulp, although both LBKP, LBSP, NBKP, NBSP LDP and NDP LUKP and NUKP can be 
used, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP(s) and LDP(s). 
However, it reaches LBSP or the ratio of LDP has 10 % of the weight or more and 70 desirable % of the weight 
or less. 

[0086] Chemical pulp with few impurities (for example, sulfate PARUBU, a sulfite bulb) is desirable, and pulp's is 
[ the pulp which performed bleaching processing and raised the whiteness degree ] useful. 

[0087] Hara Kaminaka can add suitably flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 
ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 
fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class ammonium, etc. 
[0088] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of CSF, and 30 
thru/or 70% have the desirable sum of weight % of the 24-mesh residue and weight % of the 42-mesh residue as 
which the fiber length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh 
residue, it is desirable that it is 20 or less % of the weight 

[0089] The basis weight of stencil paper has 30 thru/or desirable 250g, and 50 thru/or its 200g are especially 
desirable. The thickness of stencil paper has 40 thru/or desirable 250 micrometers. 

[0090] After a paper-making phase or paper making, calender processing of the stencil paper can be carried out, 
and it can also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P 
-8118). Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P 
-8143. 

[0091] A surface sizing compound may be applied to a stencil paper front face, and said sizing compound which 
can carry out the Hara Kaminaka addition, and the same sizing compound can be used as a surface sizing 
compound. 

[0092] When measured by the hot water extraction method specified by JIS-P -8113, as for pH of stencil paper, 
it is desirable that it is 5-9. 

[0093] although the polyethylene which covers a stencil paper front face and a rear face is mainly the 
polyethylene (LDPE) of a low consistency, and/or polyethylene (HDPE) of high density — other lines — low 



density polyethylene (LLDPE), polypropylene, etc. can be used. 

[0094] As for the polyethylene layer by the side of an ink absorption layer, what added the titanium oxide of a 
rutile or an anatase mold, and improved opacity and a whiteness degree in polyethylene is desirable as widely 
performed by the printing paper for photographs. The content of titanium oxide is 4 - 13 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0095] in case melting push appearance also of also using as glossy paper is carried out and it coats 
polyethylene on a stencil paper front face, polyethylene covering paper can form a mat side and a silky surface 
which perform the so-called mold attachment processing and are obtained with the usual photographic printing 
paper, and can also be used. 

[0096] After preparing an ink absorption layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is chosen so that there may be no curl, damp and when it is saved by highly humid- 
ization. Usually, let thickness of the polyethylene layer by the side of 20-40 micrometers and a back layer be the 
range of 10-30 micrometers for the thickness of the polyethylene layer by the side of an ink absorption layer. 
[0097] In this invention, the polyethylene covering paper base material which has the following properties can be 
used preferably. 

[0098] A lengthwise direction by the reinforcement specified by :JIS-P -8113 in hauling strength ** 2 thru/or 
30kg, a longitudinal direction — 20kg** tear 1 thru/or on the strength — the convention approach by JIS-P - 
81 16 — a lengthwise direction — 10 — or 200g a longitudinal direction — 20 thru/or 200g** compressibility: — 
two or more 103 Kgf/cm** surface Beck smoothness: — the conditions specified to JIS-P -8119 when using as 
glossy paper — 20 seconds or more (if the so-called mold attachment article is suited, you may be less than 
[this].) 

** Opacity = by the Measuring condition of straight-line light incidence / diffused-light transparency conditions, 
various configuration layers, such as an under-coating layer prepared especially the configuration layer of the ink 
jet record form of 1 5% or less this invention, i.e., if needed [ an ink absorption layer or if needed ] for an opening 
mold, suitably 20% or less, can be formed using the approach that the transmission in the beam of light of a 
visible region is well-known. The desirable formation approach is the approach of applying the coating liquid 
which constitutes each class on a base material, and drying. The coincidence method of application which can 
also apply more than two-layer to coincidence, and substitutes spreading of all hydrophilic binder layers for one 
spreading in this case is desirable. 

[0099] As the method of application, the extrusion coat method which uses a hopper the roll coating method, a 
rod bar coating method, the air-knife-coating method, a spray coating method, the curtain method of application, 
or given in a U.S. Pat. No. 2681294 specification is used preferably. 

[0100] Next, when carrying out ink jet record using the ink jet record form of this invention, the aquosity 
recording ink to be used is explained. 

[0101] Aquosity recording ink usually consists of an additive of others which are added water soluble dye, a 
solvent, and if needed. Although water soluble dye, such as direct dye used by well-known ink jet record as 
water soluble dye, acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid dye is 
desirable. 

[0102] Although the solvent of aquosity recording ink makes water a subject, when aquosity recording ink dries, 
a color deposits, and in order to prevent starting blinding in the supply path of a nozzle tip or aquosity recording 
ink, a high-boiling point organic solvent with the boiling point liquefied above 120 degrees C is added at a room 
temperature. It is required that it should have vapor pressure [ need / therefore / a high-boiling point organic 
solvent / to have the operation which formed elements, such as a color, deposit when water evaporates, and 
prevents generating of a big and rough sludge ] far lower than water. Moreover, the miscibility over water needs 
to be high. 

[0103] As a high-boiling point organic solvent used for such the purpose For example, ethylene glycol, propylene 

glycol, a diethylene glycol, Triethylene glycol, a glycerol, the diethylene-glycol monomethyl ether, The 

di ethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, The glycerol monomethyl ether, 1 and 

2, 3-butane triol, 1 and 2, 4-butane triol, Alcohols, such as 1, 2, 4-pentanetriol, 1 and 2, 6-hexane triol, 

thiodiglycol, triethanolamine, and a polyethylene glycol (average molecular weight is about 300 or less), are 

mentioned. Moreover, dimethylformamide, N-methyl pyrrolidone, etc. can be used also besides having described 

above. 

[0104] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of polyhydric 
alcohol, such as polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, triethanolamine, 
and the triethylene glycol monobutyl ether, etc. is desirable. 

[0105] As an additive of others which are added by aquosity recording ink if needed, a pH regulator, a 
sequestering agent, an antifungal agent, a viscosity controlling agent, a surface tension regulator, a wetting 
agent, a surfactant, a rusr-proofer, etc. are mentioned, for example. 

[0106] Aquosity recording ink is the purpose which wettability to a record form is made [ purpose ] good, or 



stabilizes the regurgitation from an ink jet nozzle, and it is desirable in 25 degrees C to have the surface tension 
6f 28 - 40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0107] Moreover, in 25 degrees C, 2-10Cp is desirable still more desirable, and the viscosity of aquosity 
recording ink is usually 2.5-8Cp. Moreover, when the capacity of the liquid ink drop by which 3-9 are breathed 
out from a desirable ink nozzle is 1-30pL, since the diameter of a dot with a diameter of about 20-60 
micrometers is obtained in the record paper, pH of aquosity recording ink is desirable. The color-print printed 
with such a diameter of a dot gives a high-definition image. Furthermore, the capacity of the desirable minimum 
liquid ink drop is 2-20pL 

[0108] Moreover, when concentration carries out ink jet record about a Magenta and cyanogen at least by the 
recording method using the aquosity recording ink which is two kinds different more than twice, since low- 
concentration ink is used, it is hard coming to carry out discernment of a dot in the highlights section, but this 
invention can be used also when this recording method is used. 

[0109] In the ink jet record approach, various kinds of well-known methods can be conventionally used as the 
record approach. The detail of the record approach is indicated by the trend (the volume for Koichi Nakamura, 
March 31, Heisei 7, the Japan science-information incorporated company issue) of for example, an ink jet record 
technique. 
[0110] 

[Example] This invention is not limited by these examples although an example explains this invention concretely 
below. 

[0111] The paper base material which covered both sides of the stencil paper for photographs of example 1160 
g/m2 with polyethylene (the polyethylene layer which contains an anatase mold titanium dioxide with a thickness 
of 35 micrometers 13% of the weight should be formed in the recording surface side, and as for thickness, a 
polyethylene layer should be formed in a rear-face side by 25 micrometers, and let Tg=65 degree C acrylic latex 
resin be solid content on it) The back layer in which 0.6 g/m2 and a mean diameter make a mat agent the silica 
which is about 13 micrometers, and contain it two times 0.3 g/m is formed. It prepared. 

[0112] Next, in 900ml of pure water, it added, while the mean diameter of a primary particle agitated 180g of 
particle silica powder which is about 7nm with the high-speed homogenizer, and the silica water dispersion was 
produced. Next, in this silica water dispersion, 120ml of 20% water solutions of the following cationic mordant 
was added, the high-speed homogenizer distributed for 30 minutes, and pale clear dispersion liquid were 
obtained. Next, average degree of polymerization added gradually 400ml (ethyl acetate is contained 4% of the 
weight) of 5% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 3500. Subsequently, 
the amount which shows a borated water solution (20% ethanol content) in Table 1 5% as a hardening agent was 
added, and further, after adding 50ml of gelatin water solutions 10%, the coating liquid which makes 2100ml to the 
whole quantity with pure water, and forms an opening layer was produced. 
[0113] 
[Formula 1] 

CHa CHa CHa CHa 



AoOCH* COOC2& | J 1 * 8 <j 



COOCftCHaN-CH. 

CHa C£ e 



COOCHzCHbOH 



x:y:z:w = 25 : 25 : 45 : 5 (*^Jt) 
¥>t*}ft=P&^ 23,000 

[0114] Subsequently, the coating liquid obtained as mentioned above was warmed at 40 degrees C, it applied so 
that humid thickness might be set to 220 micrometers at the recording surface side of the paper base material 
covered with the above-mentioned polyethylene, and it was made to cool so that spreading coat temperature 
may become 15 degrees C or less (for 20 seconds). Subsequently, the 40-degree C wind was sprayed for the 
30-degree C wind for 60 seconds for 60 seconds, for 120 seconds and a 35 more-degree C wind were sprayed 
for 60 seconds and for a 45-degree C wind one by one for 60 seconds, the 25-degree C wind was dried, further, 
25 degrees C and the ambient atmosphere of 50% of relative humidity were passed for 120 seconds, gas 
conditioning was carried out, and the record forms 1-5 were produced. 

[0115] In the above-mentioned record forms 1-5, average degree of polymerization produced similarly the record 
forms 16-20 set to the record forms 11-15 used as 6-1 0,600ml of record forms which set to 500ml the amount 
of 5% polyvinyl alcohol water solution whenever [ saponification / whose ] is 88%, and 800ml by 3500. 
[0116] The obtained record forms 1-20 were saved for three days at 35 degrees C. 



[01 17] Next, the aquosity recording ink for ink jets was prepared as follows. 
[Yellow ink -1] 

Direct yellow 86 2.0g Diethylene glycol 22.2g Glycerol 4.5g 100ml is made with pure water. 
[Magenta ink -1] 

Direct red 227 1.8g Glycerol 3.5g Diethylene-glycol monobutyl ether 21. 5g 100ml is made with pure water. 
[Cyanogen INKU 1] 

Direct blue 199 2.4g Ethylene glycol 16.1g Glycerol 9.5g 100ml is made with pure water. 

[0118] The number of hydroxyl groups per 100ml of each above-mentioned aquosity recording ink for ink jets is 
as follows. 

[yellow ink -1] — :566 millimol — /100ml [Magenta [NKU 1]:247 millimol / 100ml [cyanogen ink -1]:829 millimol / 
100ml t next an ink jet — service water — it printed in the record forms 1-20 using sex recording ink with the 
on-demand mold ink jet printer (drop capacity =25pL, maximum print density =720dpix720dpi). Printing was 
performed by monochrome solid, 2 color solid, and 3 color solid printing, respectively. 

[0119] When printing, monochrome solid printing was performed with the maximum print density (the amount of 
ink = 20ml/m2), respectively, and, as for 2 color printing, 3 color solid performed each color with 40% of the 
maximum print density (the amount of ink = 24 ml/m2) 60% of the maximum print density (the amount of ink = 24 
ml/m2). 

[0120] The amount of the hydroxyl group originating in the high-boiling point organic solvent in each solid 
section at this time is as being shown in Table 2 (millimol / m2). 
[0121] 
[Table 2] 
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[0122] Z (the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point 
organic solvent contained in per unit area of the printed record form when aquosity recording ink is printed by 
the maximum delivery in a record form) in the above-mentioned printing conditions of Table 2 to this aquosity 
recording ink is 1 67 millimols / m2. 

[0123] The printed record forms 1-20 were saved for two days at 40 degrees C and 80% of relative humidity. 
The crack situation of the film surface of the saved sample was visually checked using the magnifier, and the 
following valuation bases estimated. 

a <valuation basis> — O: — although it can check with Oimagnifier which the crack has not generated even if it 
checks with a magnifier, it turns out that the intense crack has occurred in x:viewing understood that the crack 
has occurred slightly in **:viewing which the crack which cannot be distinguished only visually has generated. 
[0124] The obtained result was shown in Table 3. 
[0125] 
[Table 3] 









PVA<D 


X 


Z 








m £ 


X 


(Y) 


Y 


Y 


Y 


M 


c 


Y + M 


M + C 


C + Y 


Y + M + C 


1 




30 


2.5 


37.6 


0.066 


4.44 


A 


O 


X 


O 


A 


X 


A ; 


2 




60 


5.1 


37.6 


0.136 


4.44 


O 


® 


X 


© 


o 


X 


O 


3 




90 


7.6 


37.6 


0.202 


4.44 


O 


® 


X 


© 


o 


X 


O 


4 


itttft) 


150 


12.7 


37.6 


0.338 


4.44 


O 


o 


X 


o 


o 


X 


o 


6 




300 


25.3 


37.6 


0.672 


4.44 


A 


o 


X 


X 


A 


X 


A 


6 




30 


2.5 


47.0 


0.063 


3.55 


A 


o 


A 


© 


o 


A 


O 


7 




60 


5.1 


47.0 


0. 109 


3.55 


® 


® 


O 


s © 


© 


O 


® 


8 




90 


7.6 


47.0 


0.162 


3.55 




© 


o 


© 


© 


O 


® 


9 




150 


12.7 


47.0 


0.270 


3.55 


® 




o 


© 


© 


o 


© 


10 




300 


25.3 


47.0 


0.538 


3.55 


O 


© 


X 


A 


o 


X 


O 


11 




30 


2.5 


56.4 


0.044 


2.98 


A 


o 


X 


A 


o 


X 


O 


12 




60 


5.1 


56.4 


0.091 


2.98 


O 


© 


O 


O 


o 


O 


o 


13 




90 


7.6 


56.4 


0.136 


2.98 


© 


© 


© 


© 


© 


© 


® 


14 




150 


12.7 


56.4 


0.226 






© 


© 


@ 


© 


© 


© 


15 




300 


25.3 


56.4 


0.452 


2.98 


® 


© 


o 


© 


© 


o | 


® 


16 




30 


2.5 


75.2 


0.033 


2.23 


A 


o 


X 


O 


o 


X 


o 


17 




60 


5.1 


75.2 


0.068 


2.23 


© 


© 


o 


© 


© 


o 


© 


18 




90 


7.6 


75.2 


0.101 


2.23 




© 


© 


© 


© 


© 


© 


19 




150 


12.7 


75.2 


0.169 


2.23 


© 


© 


© 


© 


© 


© 


© 


20 




300 


25.3 


75.2 : 


0.337 


2.23 




© 


© 


© 


© 


© 


© 



[0126] The result of Table 3 shows that a crack does not arise in the solid printing section even if saved under 
an elevated temperature and highly humid when satisfying both condition **s and condition **s of this invention. 

[0127] Especially, when X/Y is 0.4 or less [ 0.1 or more ] and Z/Y is three or less, it turns out that there are few 
cracks. 

[0128] The aquosity recording ink for example 2 ink jets was prepared as follows. 
[Yellow INKU 2] 

Direct yellow 86 2.0g diethylene glycol 21.5g glycerol 100ml is made with 9.8g pure water. 
[Magenta ink -2] 

Direct red 227 1.8g glycerol 10.5g diethylene glycol 100ml is made with 19.5g pure water. 
[Cyanogen ink -2] 

Direct blue 199 2.4g ethylene glycol 1 6.1 g glycerol 100ml is made with 12.9g pure water. 

[0129] The number of hydroxyl groups per 100ml of each above-mentioned aquosity recording ink for ink jets is 
as follows. 

[yellow ink -1] — :725 millimol / 100ml [Magenta ink -1] — the on-demand mold ink jet printer used in :710 

millimol / 100ml [cyanogen ink -1]:940 millimol / the 100ml example 1 — using — printing conditions given in an 

example 1 — monochrome solid and 2 color solid — 3 color solid printing was carried out 

[0130] The amount of the hydroxyl group originating in the high-boiling point organic solvent in each solid 

section at this time is as being shown in Table 4 (millimol / m2). 

[0131] 

[Table 4] 
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[0132] Z (the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point 
organic solvent contained in per unit area of the printed record form when aquosity recording ink is printed by 
the maximum delivery in a record form) in the above-mentioned printing conditions of Table 4 to this aquosity 
recording ink is 200 millimols / m2. 

[0133] Subsequently, the crack situation of a film surface as well as an example 1 was evaluated about the 

record forms 1-20 obtained by printing. 

[0134] The obtained result is shown in Table 5. 

[0135] 

[Table 5] 
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[0136] When satisfying both condition **s and condition **s of this invention like an example 1 from the result 
of Table 5, it turns out whether even if it saves all under an elevated temperature and highly humid, the crack 
has hardly arisen, and that it is not generated at all. 
[0137] 

[Effect of the Invention] According to the ink jet record approach of this invention, even if saved under high- 
humidity/temperature, the printing record which does not produce a crack can be acquired. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink jet record approach performed in more detail using the 
ink jet record form which prevented degradation of the coat after printing, and which has the ink absorption layer 
of the opening mold which has high ink absorptivity about the ink jet record approach which records on an ink jet 
record form by using water color ink. 
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PRIOR ART 



[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-color-izing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, amelioration progresses from both sides of ink and equipment, and it has spread quickly in various 
fields, such as various printers, facsimile, and a computer terminal, current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 

science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As an ink jet record form, various record forms are used from the former. For example, the ink jet record 

form which painted the ink absorption layer as a record layer on the base material which consists of a regular 

paper, a hydrophilic binder and various kinds of coated paper which painted the layer which consists of an 

inorganic pigment (art paper, coat paper, cast coated paper, etc.), various kinds of papers that covered both 

sides with plastic resin, transparence, or various kinds of opaque plastic film is used further. 

[0005] The above-mentioned ink absorption layer is roughly divided into the ink absorption layer of the opening 

mold which prepared the opening into the ink absorption layer of the swelling mold constituted by the subject in 

the hydrophilic binder, and the record layer. 

[0006] The ink absorption layer of an opening mold holds ink to the opening formed in the layer, and the opening 
is formed by making various kinds of inorganic solid-state particles and organic solid-state particles contain in a 
coat 

[0007] As an ink jet record form, when a printing dot laps [ that the concentration of a printing dot is high and a 
color tone is brightly skillful, and absorption of ink ] early, ink flows out or it spreads, or the diffusion to the 
longitudinal direction of not carrying out and a printing dot is not large beyond the need, and engine performance, 
such as the circumference being smooth and not fading, is required. 

[0008] when the ink rate of absorption of an ink absorption layer is slow, in case the liquid ink drop of two or 
more colors laps and is recorded, the color of each other in the border area of a color which the drop of ink 
causes a HAJIKI phenomenon on a record form, and produces nonuniformity and is different is **** — since it 
** and image quality is reduced greatly, it is required that high ink absorptivity should be given to an ink jet 
record form. 

[0009] In order to solve these problems For example, the record form which carried out humidity of the coating 
for surface treatment to the low size stencil paper indicated by JP,52-53012,A, The record form which prepared 
the coated layer of ink absorptivity in the support surface indicated by JP,55-5830,A, The record form which 
contains non-colloid silica powder as a pigment in the enveloping layer indicated by JP,56-157,A, The record 
form which used together the inorganic pigment indicated by JP,57-107878,A and the organic pigment, The 
record form which has two hole distribution peaks indicated by JP,58-1 10287,A, The record form which consists 
of a vertical two-layer porous layer indicated by JP,62~11 1782,A, The record form which has the indeterminate 
form crack indicated by JP,59-68292,A, the 59-123696 official report, the 60-18383 official report, etc., The 
record form which has the fines non-layer indicated by JP,61-135786,A, the 61-148092 official report, the 62- 
149475 official report, etc., JP,63-252779,A, JP,1-108083,A, The record form containing the pigment which has 
the specific physical-properties value indicated by the 2-136279 official report, the 3-65376 official report, the 
3-27976 official report, etc., or a particle silica, JP,57-14091,A, a 60-219083 official report, a 60-210984 official 
report, A 61-20797 official report, a 61-188183 official report, JP,5-278324,A, The record form containing 
particle silicas, such as a colloid silica indicated by the 6-92011 official report, the 6-183134 official report, the 
7-137431 official report, the 7-276789 official report, etc., And JP,2-276671,A, a 3-67684 official report, a 3- 
215082 official report, Very many techniques, such as a record form containing the hydrated alumina particle 
indicated by the 3-251488 official report, the 4-67986 official report, the 4-263983 official report, the 5-16517 
official report, etc., are proposed. 

[0010] In an ink jet record form, although it is desirable if it has a high absorption capacity and ink absorptivity 
and carries out from a viewpoint of absorption of ink when absorptivity is in the base material itself, there is a 



problem of a base material lenticulating, and Siwa being generated on an image or being [ a color permeates 
partially into a base material and ] hard to come after ink jet record out of concentration. 

[0011] Although the above-mentioned fault was not generated but the clear image with high concentration was 
obtained when a base material was non-absorptivity, there was a problem that the amount of the opening which 
absorbs the ink formed into an ink absorption layer received a limit 

[0012] For example, in the ink absorption layer whose desiccation thickness is 40 micrometers, although there 
will be only the amounts of openings of only 18 ml/m2 per two 1m of ink jet record forms and it will be based 
also on a recording method if it is ******** in which solid content can form a coat with a thickness of 22 
micrometers, the case where the capacity of the opening which absorbs ink near the amount of the maximum ink 
runs short may arise. 

[0013] If spreading thickness is increased, high void volume will be obtained, but if spreading thickness is 
increased, a coat will become brittle and the problem that a crack arises under low humidity or the adhesive 
property over a base material falls will arise. 

[0014] These people proposed the approach of improving the film formation nature of a coat, and brittleness, by 
adding the hydrophilic binder which forms opening structure, and the hardening agent which can construct a 
bridge, in order to solve the above-mentioned trouble. (Japanese Patent Application No. No. 283636 [ eight to ]) 
The ink jet record form of the opening mold which used polyvinyl alcohol as a hydrophilic binder, used a way acid 
or its salt as a hardening agent, and formed the ink absorption layer of an opening mold is especially desirable as 
an ink jet record form. 

[0015] However, when ink jet record was carried out to the ink jet record form which has the ink absorption 
layer were using polyvinyl alcohol as the above-mentioned hydrophilic binder, and using a way acid or its salt as 
a hardening agent by the water color ink which contains the compound which has a hydroxyl group as a high- 
boiling point organic solvent and the recorded form was saved under an elevated temperature and highly humid, 
it became clear that the problem which a crack produces in a coat arose partially. 

[0016] When many things were examined about this cause, it became clear that it was for a coat to deteriorate 
according to an operation of the compound containing the hydroxyl group contained in aquosity recording ink. 
[0017] Moreover, when the content of the non-subtlety particle used in order that this crack may form an 
opening is less than two in a weight ratio to polyvinyl alcohol, in order to form an opening, considering hardly 
generating, it is presumed that the non-subtlety particle used so much is for reducing the film formation nature 
of the polyvinyl alcohol in the printing section. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the ink jet record approach of this invention, even if saved under high- 
humidity/temperature, the printing record which does not produce a crack can be acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It is made in view of the above-mentioned actual condition, and this 
invention is the purpose of this invention, When ink jet record is carried out to the ink jet record form which has 
the ink absorption layer were using polyvinyl alcohol as the above-mentioned hydrophilic binder, and using a way 
acid or its salt as a hardening agent with the aquosity recording ink which contains the compound which has a 
hydroxyl group as a high-boiling point organic solvent, even if it saves the recorded form under high- 
humidity/temperature, it is in offering the ink jet record approach which does not produce a crack 
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MEANS 



[Means for Solving the Problem] The above-mentioned technical problem in the ink absorption layer on a non- 
absorptivity base material Polyvinyl alcohol, In the ink jet record approach which records the compound which 
uses an ink jet recording device for the ink jet record form containing a non-subtlety particle and a way acid, or 
its salt, and has a hydroxyl group with the aquosity recording ink contained as a high-boiling point organic 
solvent The way acid of the per [ unit area ] contained in the ink absorption layer of a record form, or the 
amount of the salt, When the amount of the hydroxyl group per unit area in the polyvinyl alcohol contained in the 
ink absorption layer of a record form and aquosity recording ink are printed by the maximum delivery in a record 
form, The ink jet record approach characterized by making the maximum amount of hydroxyl groups of the 
amounts of hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the printed 
record form into the amount which is satisfied with coincidence of following condition ** and condition **. 
[0020] condition ** — the way acid of the per [ unit area ] by which X is contained in the ink absorption layer of 
a record form among 0.05 <=X/Y<=0.5 condition ** Z/Y<=4 type, or the amount (millimol / m2) of the salt 
Y is the amount (millimol / m2) of the hydroxyl group per unit area in the polyvinyl alcohol contained in the ink 
absorption layer of a record form. 

Z is the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point organic 
solvent contained in per unit area of the printed record form when aquosity recording ink is printed by the 
maximum delivery in a record form (millimol / m2). 

[0021] This invention is explained to a detail below. 

[0022] The ink jet record form used for this invention has the ink absorption layer (it may be hereafter called an 
opening layer) of an opening mold on a non-absorptivity base material. 

[0023] In this invention, since voidage high in an opening layer is obtained, polyvinyl alcohol is used as a 
hydrophilic binder. Since an interaction is considered as a non-subtlety particle and it is easy to form 
flocculation, polyvinyl alcohol can form an opening efficiently. 

[0024] Cation denaturation polyvinyl alcohol, Nonion denaturation polyvinyl alcohol, and anion denaturation 

polyvinyl alcohol are also contained in the polyvinyl alcohol as used in the field of this invention. 

[0025] Considering the viewpoint which improves film formation nature, the average degree of polymerization of 

polyvinyl alcohol has that desirable of 1000-5000, and 2000 especially or more are desirable. 

[0026] Whenever [ saponification / of polyvinyl alcohol ] has 70 - 100% of desirable thing, and 80 - 100% of 

especially its thing is desirable. 

[0027] Cation conversion polyvinyl alcohol is polyvinyl alcohol which has the 1— 3rd class amino group which is 
indicated by JP,61-10483,A, and the 4th class ammonium in the main ** of polyvinyl alcohol, or a side chain, and 
it is obtained by saponifying the copolymer of the ethylenic unsaturated monomer and vinyl acetate which have a 
cationic radical. 

[0028] As an ethylenic unsaturated monomer which has a cationic radical For example, TORlMECHIRU-(2- 
acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, TORIMECHIRU-(3-acrylamide -3, 3-dimethyl propyl) 
ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, N-(3-dimethylaminopropyl) methacrylamide, 
Hydroxyl ethyl trimethylammonium chloride, TORIMECHIRU-(methacrylamide propyl) ammoniumchloride, N-(1 
and 1-dimethyl-3-dimethylaminopropyl) acrylamide, etc. are mentioned. 

[0029] the copolymer of the ethylenic unsaturated monomer and vinyl acetate which have a cationic radical — 
setting — the ratio of a cation denaturation radical content monomer — vinyl acetate — receiving — 0.1-10- 
mol % — it is 0.2-5-mol % preferably. 

[0030] The copolymer of vinyl alcohol which is indicated by the polyvinyl alcohol and JP,61 -237681, A which have 
an anionic radical which is indicated by JP,1~206088,A as anion denaturation polyvinyl alcohol, for example, and 
the 63-307979 official report, and the vinyl compound which has a water-soluble radical, and the denaturation 
polyvinyl alcohol which has a water-soluble radical which is indicated by JP,7-285265,A are mentioned. 
[0031] The polyvinyl alcohol derivative which added a polyalkylene oxide radical which is indicated by JP.7- 
9758,A to a part of vinyl alcohol as Nonion denaturation polyvinyl alcohol, for example, and the block copolymer 



of the vinyl compound and vinyl alcohol which have the hydrophobic radical indicated by JP,8-25795,A are 
mentioned. 

[0032] Other hydrophilic binders can be made to contain with polyvinyl alcohol in an opening layer. As for other 
hydrophilic binders, it is desirable that it is 20 or less % of the weight in general to polyvinyl alcohol. 
[0033] In this invention, the non-subtlety particle is used in order to form an opening in an ink absorption layer. 
[0034] As a non - subtlety particle, white inorganic pigments, such as precipitated calcium carbonate, whiting, a 
magnesium carbonate, a kaolin, clay, talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc 
hydroxide, zinc sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a 
magnesium silicate, synthetic amorphous silica, colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, 
an aluminum hydroxide, a lithopone, a zeolite, and a magnesium hydroxide, etc. can be mentioned, for example. 
[0035] Homogeneity may distribute in the binder with the primary particle, and a non-subtlety particle forms 
secondary floe and may be distributed by homogeneity in the binder. 

[0036] As for a non— subtlety particle, it is desirable from an glossy viewpoint that the particle size of a primary 
particle uses a thing 30nm or less. 

[0037] When the mean diameter of a primary particle uses the non— subtlety particle exceeding 30nm and the 
water-soluble polymer mordant of a cation mold is used as a mordant, floe which the water-soluble polymer 
mordant of a cation mold and condensation become easy to take place, and formed will also be made big and 
rough more, and glossiness will fall. Especially the particle size of a desirable primary particle is 20nm or less. 
[0038] Especially although especially the minimum of the particle size of a primary particle is not limited, 3nm or 
more is 6nm or more in general from the viewpoint on manufacture of a particle. 

[0039] The mean particle diameter of a non— subtlety particle observes the particle which appeared in the cross 
section and front face of the particle itself or an opening layer with an electron microscope, and is called for as 
the arithmetic average value (individual number average) in quest of the particle size of the particle of 100 
arbitration. The particle size of the particle of each [ here ] is expressed with the diameter when assuming a 
circle equal to the projected area. 

[0040] As an inorganic particle, it is desirable that it makes the ratio of the non-subtlety particle which exceeds 
50nm in this case 50 or less % of the weight to all inorganic particles although the mean particle diameter of a 
primary particle is possible also for the non-subtlety particle and mean particle diameter of 50nm or less using 
together a non-subtlety particle 50nm or more, and 20 or less % of the weight is more desirable. 
[0041] Considering the point of that a clear image is recordable, being able to manufacture by low cost that an 
image with high concentration is formed, as a non-subtlety particle, it is desirable to use the non-subtlety 
particle chosen from the particle silica and colloidal silica which were compounded by the gaseous-phase 
method, and it is most desirable to use the silica compounded by the gaseous-phase method. 
[0042] The particle silica compounded by the gaseous-phase method can burn and obtain a silicon tetrachloride 
at an elevated temperature with hydrogen and oxygen, and is usually silica powder whose particle diameter of a 
primary particle is 5-500nm. What has the primary particle diameter of 30nm or less especially is desirable in 
respect of glossiness. 

[0043] The particle silica compounded by current and such gaseous-phase method is marketed, and there is 
various kinds of Aerosil of Japanese Aerosil in a commercial particle silica. 

[0044] The colloidal silica preferably used by this invention carries out double decomposition of the specific 
silicate with an acid etc., or carries out heating aging of the silica gel which is made to pass an ion-exchange- 
resin layer and is obtained, and is obtained. Using this colloidal silica for an ink jet record form For example, 
JP,57-14091,A, a 60-219083 official report, A 60-219084 official report, a 61-20792 official report, a 61-188183 
official report, A 63-17807 official report, JP,4-93284,A, a 5-278324 official report, A 6-92011 official report, a 

6- 183134 official report, a 6-297830 official report, It is indicated by a 7-81214 official report, the 7-101142 
official report, the 7-179029 official report, the 7-137431 official report, the international patent public 
presentation WO 94/No. 26530 official report, etc. 

[0045] Although the desirable particle diameter of colloidal silica is 5-100nm, its thing with a particle diameter of 

7- 50nm is usually still more desirable. 

[0046] The particle silica and colloidal silica which were compounded by the gaseous-phase method may carry 
out cation conversion of the front face, for example, may process it by mineral salt, such as aluminum, calcium, 
Mg, and Ba. 

[0047] As for a non-subtlety particle, it is desirable to use in 2-10 by the weight ratio to polyvinyl alcohol, and 
especially 3-9 are desirable. 

[0048] A way acid or its salt is used as a hardening agent 

[0049] A way acid or its salt (it may be hereafter called a hardening agent) is the oxygen acid which uses a 
boron atom as a neutral atom, and its salt, and, specifically, an altway acid, a meta-way acid, a way [ degree ] 
acid, tetraboric acid, 5 way acids, and those salts are mentioned. 

[0050] You may add in the coating liquid which forms an opening layer, and a hardening agent may be added in 



the coating liquid which forms the layer of others which adjoin an opening layer. Moreover, after applying the 
coating liquid which forms the opening layer which does not contain the hardening agent on the base material 
which has applied the coating liquid which contains a hardening agent beforehand or carrying out spreading 
desiccation of the coating liquid which forms further the opening layer which does not contain the hardening 
agent, the overcoat of the hardening agent solution can be carried out, and a hardening agent can be supplied to 
an opening layer. It is desirable that manufacture adds a hardening agent and forms an opening layer into the 
coating liquid of the layer which adjoins the coating liquid or this which forms an opening layer, considering an 
easy point. 

[0051] Next, following condition ** and condition ** which specify this invention are explained. 

[0052] Condition ** 0.05 <=X/Y<=0.5 condition ** Z/Y<=4X is the way acid of the per [ unit area ] contained in 

the ink absorption layer of a record form, or the amount (millimol / m2) of the salt 

Y is the amount (millimol / m2) of the hydroxyl group per unit area in the polyvinyl alcohol contained in the ink 
absorption layer of a record form. 

Z is the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point organic 
solvent contained in per unit area of the printed record form when aquosity recording ink is printed by the 
maximum delivery in a record form (millimol / m2). 

The way acid of the per [ unit area ] contained in the ink absorption layer of a record form in order to acquire 
the effectiveness of this invention, or the amount of the salt (millimol / m2), When the amount (the millimol / 
m2) and aquosity recording ink of a hydroxyl group per unit area in the polyvinyl alcohol contained in the ink 
absorption layer of a record form are printed by the maximum delivery in a record form. It is required for three 
parameters of the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling 
point organic solvent contained in per unit area of the printed record form (millimol / m2) to be satisfied with 
coincidence of the above-mentioned condition ** and condition **. 

[0053] In this invention, coat degradation at the time of saving on condition that high humidity only after it was 
satisfied with coincidence of the conditions of the above-mentioned ** and ** can be prevented. 
[0054] It is shown that condition ** requires that a ratio with the amount of the amount of hydroxyl groups of 
polyvinyl alcohol, a way acid, or its salt should be in the specific range. Condition ** When the amount of 
hydroxyl groups and aquosity recording ink of polyvinyl alcohol are printed by the maximum delivery in a record 
form, it is shown that it is required for a ratio with the maximum amount of hydroxyl groups of the amounts of 
hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the printed record form to 
be in the specific range. 

[0055] Although the reason it must be satisfied with coincidence of a reason in above condition ** and condition 
** does not clarify, in order to give reinforcement sufficient as a coat It is required for the amount of a 
hardening agent to exist with a moderate ratio to the amount of the hydroxyl group in polyvinyl alcohol. 
Moreover, since the hydroxyl group of the high-boiling point organic solvent which aquosity recording ink 
contains reacts to the hydroxyl group and competition target of polyvinyl alcohol with a hardening agent In order 
to maintain the reaction of a hardening agent and polyvinyl alcohol, the ratio of the amount of hydroxyl groups of 
the high-boiling point organic solvent which aquosity recording ink contains to the hydroxyl group of polyvinyl 
alcohol is presumed whether to have importance. 
[0056] X, Y, and Z are further explained to a detail below. 

[0057] X expresses with millimol / m2 the way acid of the per [ unit area ] contained in the ink absorption layer 
of a record form, or the amount of the salt 

[0058] X calculates the value which divided the gram molecule of a way acid or its salt by the number of the 
boron atoms contained in a way acid or its salt as one mol. 

[0059] For example, when orthoboric acid (H3B03) or its salt, a meta-way acid (HB02), or its salt converts into 
per two 1m of record forms and contains 0.01 mols, X is 0.01 (a mol / m2) (millimol / m2), 10 [ i.e., ]. Moreover, 
when the tetraboric acid salt (for example, Na2B407 grade) which has four boron atoms in 1 molecule converts 
into per two 1m of record forms and contains 0.01 mols, X is 4x0.01 (a mol / m2) (millimol / m2), 40 [ i.e., ]. 
Moreover, when the 5 way acid chloride (for example, NaB508 grade) which has five boron atoms in 1 molecule 
is converted into per two 1m of record forms and is contained 0.01 mols, X is 5x0.01 (a mol / m2) (millimol / 
m2), 50 [ i.e., ]. 

[0060] When two or more way acids or its salts are used together, X is calculated about each, and it is what 
totaled them and is expressed. 

[0061] The molecular weight (=86-0.42xp) (molecular weight of vinyl acetate; 86, molecular-weight;44 of vinyl 
alcohol) of the appearance of the polyvinyl alcohol of saponification whenever p (%) is used for Y. It is expressed 
with Y=(1000xy) x(p/100)/(86-0.42xp) =10xpxy/(86-0.42xp) (millimol / m2) when the amount of the polyvinyl 
alcohol converted into per two 1m of record forms is yg. 

[0062] For example, it is set to Y=1 0x88x3/(86-0.42x88) =53.8 (millimol / m2) when 3g per two of polyvinyl 
alcohol whenever [ saponification / whose ] is 88% is used 1m of record forms. 



[0063]'Z expresses the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high- 
bQiling point organic solvent contained in per unit area of the printed record form with millimol / m2, when 
aquosity recording ink is printed by the maximum delivery in a record form. 

[0064] The amount of hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the 
printed record form when aquosity recording ink is printed by the maximum delivery in a record form means the 
amount of the hydroxyl group originating in the high-boiling point organic solvent in the aquosity recording ink 
contained in per unit area of a record form, when solid printing is carried out by the maximum delivery with the 
ink jet recording apparatus controlled by printer driver software. 

[0065] The organic solvent with which, as for a high-boiling point organic solvent, the boiling point has the boiling 
point which says an organic solvent 120 degrees C or more, and does not fill this with it is not contained here. 
[0066] Generally, in color ink jet record, each ink of black is used together as aquosity recording ink yellow, a 
Magenta, cyanogen, and if needed, and two or more ink in which color concentration differs in each depending on 
the case may be used. In such a case, with an ink jet recording apparatus, when solid printing is carried out by 
the maximum delivery of the combination of various ink according to printer driver software Although the amount 
of the hydroxyl group which originates in the high-boiling point organic solvent in the aquosity recording ink 
contained in per unit area of a record form in each combination is calculated When aquosity recording ink is 
printed by the maximum delivery in a record form, the maximum amount of hydroxyl groups of the amounts of 
hydroxyl groups in the high-boiling point organic solvent contained in per unit area of the printed record form 
means the greatest thing of the amounts of a ******** **** hydroxyl group. 

[0067] How to ask for Z is concretely explained about the case where three kinds of ink which has the following 

presentations as aquosity recording ink is used for below. 

[0068] 

[Table 1] 
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[0069] DEG: Diethylene glycol (HOCH2CH20CH2CH20H) 

Molecular weight = 106, a number of hydroxyl groups =2-/mol (molecular weight per hydroxyl group; 106/2) 
GLY: Glycerol (CH20HCH(OH) CH20H) 

Molecular weight 92, a number of hydroxyl groups =3-/mol (molecular weight per hydroxyl group; 92/3) 

Front Naka, each ink 100ml — to an inner high-boiling point organic solvent Number [ of the amount Y ink DEG 

of the originating hydroxyl group ] of hydroxyl groups = / (1000x12.0) Number [ of =226 millimol GLY ] of 

hydroxyl groups = (106/2) / (1000x9.0) (92/3) =293 millimol Y ink 100ml — the number of hydroxyl groups of the 

amount =of hydroxyl groups226+298=524 millimol M ink DEG originating in an inner high-boiling point organic 

solvent — number [ of the =(1000x8.0) /(106/2) =151 millimol GLY ] of hydroxyl groups = — / (1000x12.0) 

(92/3) =391 millimol M ink 100ml — the number of hydroxyl groups of the amount =of hydroxyl 

groupsl 51+391=542 millimol C ink DEG originating in an inner high-boiling point organic solvent — number [ of 

the =(1000x6.8) /(106/2) =128 millimol GLY ] of hydroxyl groups = — The amount =of hydroxyl 

groupsl 28+489=61 7 millimol ink jet printer originating in an inner high-boiling point organic solvent follows printer 

driver software. (1000x15.0) /(92/3) =489 millimol Y ink 100ml — For example, **Y, M, supposing it is printable 

on the following printing conditions C ink '■ — respectively — independent — solid printing: — it is set to 25ml per 

two 1m of record forms, respectively — as — the ink of printing **2 color — in piles — printing: — it becomes 

50% of independent printing conditions — as — the ink of printing **3 color — in piles — printing: — it becomes 

35% of independent printing conditions — as — the conditions more than printing — monochrome solid — 2 

color solid it is as follows, when 3 color solid printing is carried out and the amount of hydroxyl groups per 

two is calculated 1 m. 

[0070] 

(1) Monochrome solid (the amount of the maximum ink = 25 ml/m2) 

Y: 524x(25/100) =131 millimol M:542x(25/100) =136 millimol C:617x(25/100) =154 millimol (2) 2 color solid (the 
amount of the maximum ink = 25 ml/m2) 

Y+M: 0.5x(524+542) x(25/100) =133 millimol M+C:0.5x(542+617) x(25/100) =145 millimol C+Y:0.5x(61 7+524) x 
(25/100) =143 millimol (3) 3 color solid (the amount of the maximum ink = 26.25 ml/m2) 

The amounts of hydroxyl groups which originate in the high-boiling point organic solvent which it is a time of 



carryin'g out monochrome solid printing of the C ink that the amount of the greatest hydroxyl group is breathed 
Out in this printing condition, and is contained in the aquosity recording ink at this time from (1) of the 0.35x 
(524+542+617) x(25/100) =147 millimol above, (2), and (3) are 154 millimols, and Z is set to 154 millimols / m2. 
[0071] In this invention, it is desirable that X, Y, and Z fill following condition ** and condition **. 
[0072] Various kinds of additives can be added in the ink absorption layer of the ink jet record form of condition 
** 0.1 <=X/Y<=0.4 condition ** Z/Y<=3 this invention. 

[0073] Especially, since a cation mordant improves the water resisting property and moisture resistance after 
printing, it is desirable. 

[0074] Although the polymer mordant which has the class [ 1st ] - 3rd class amino group and a quarternary- 
ammonium-salt radical can be used as a cation mordant, since there being little discoloration by the passage of 
time and light-fast degradation and the mordanting ability of a color are high enough, the polymer mordant which 
has a quarternary-ammonium-salt radical is desirable. 

[0075] A desirable polymer mordant is the homopolymer of the monomer which has a quarternary-ammonium- 
salt radical, a copolymer with other monomers, or a condensation polymerization object 

[0076] In the ink absorption layer of the ink jet record form of this invention In addition to a cation mordant, for 
example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 official report, and a 62-261476 official 
report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official report, The fading inhibitor indicated by a 
61-146591 official report, JP,1-95091,A, the 3-13376 official report, etc., An anion, a cation or the various 
surfactants of non-ion, JP,59-42993,A, The fluorescent brightener indicated by a 59-52689 official report, a 62- 
280069 official report, a 61-242871 official report, JP,4-219266,A, etc., Various well-known additives, such as 
lubricant, such as a defoaming agent and a diethylene glycol, antiseptics, a thickener, an antistatic agent, and a 
mat agent, can also be made to contain. 

[0077] The ink jet record form kicked to this invention may have the ink absorption layer more than two-layer in 
the same base material side. When preparing a two or more layers ink absorption layer, that at least one layer 
should just be an ink absorption layer of this invention, other layers may be swelling layers which made 
hydrophilic binders, such as gelatin, the subject, or may be ink absorption layers of this invention. 
[0078] In the ink jet record form of this invention, in order to prevent that ink imprints in the prevention to which 
it adheres at the time of piling up immediately after curl prevention and printing to the opposite side of the side 
which established ink absorptivity, and other ink jet record forms, it is desirable to prepare the back layer of 
various classes. 

[0079] It changes with the class of base material, thickness, and the configurations and thickness of an ink 

absorption layer, and although it is not fixed, generally a hydrophilic binder and a hydrophobic binder are used for 

a back layer. Usually, the thickness of a back layer is chosen in 0.1-10 micrometers. 

[0080] Moreover, a back layer can adhere as other record forms, and can split-face-ize a front face to 

prevention, amelioration of note nature, and a pan for amelioration of the conveyance nature within an ink jet 

recording device. The organic or inorganic particle whose particle size is 2-20 micrometers can be used for 

split-face-ization. 

[0081] In an ink jet record form, the well-known non-absorptivity base material used for the record form for ink 
jets can be conventionally used suitably as a non-absorptivity base material. As a non-[ these ] absorptivity 
base material, for example Polyester system resin, diacetate system resin, The bright film which consists of 
ingredients, such as thoria TESETO system resin, acrylic resin, polycarbonate system resin, polyvinyl chloride 
system resin, polyimide system resin, cellophane, and celluloid, Or the resin covering paper which prepared the 
enveloping layer which becomes at least one side of a base paper from the polyolefin resin which added white 
pigments etc. (the so-called RC paper), Translucent or the opaque base materials which added white pigments, 
such as the so-called White pet, are used for polyethylene terephthalate. 

[0082] It is desirable to perform corona discharge treatment, undercoating processing, etc. in advance of 
spreading of an ink absorption layer for the purpose, such as to enlarge bond strength of a base material and an 
ink absorption layer. Furthermore, the ink jet record forms of this invention may not necessarily be being 
transparent and colorless and the white and colored record sheet. 

[0083] Especially since a record image is close to photograph image quality and the image of high quality is 
moreover obtained by low cost, the ink jet record form using the paper base material which laminated both sides 
with polyethylene is desirable. 

[0084] Hereafter, the paper base material laminated with polyethylene is explained. 

[0085] The stencil paper of a paper base material uses wood pulp as the main raw material, if needed, it adds 
synthetic fibers, such as synthetic pulps, such as polypropylene, or nylon, and polyester, and paper making is 
carried out As wood pulp, although both LBKP, LBSP, NBKP, NBSP LDP and NDP LUKP and NUKP can be 
used, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP(s) and LDP(s). 
However, it reaches LBSP or the ratio of LDP has 10 % of the weight or more and 70 desirable % of the weight 
or less. 



[0086]* Chemical pulp with few impurities (for example, sulfate PARUBU, a sulfite bulb) is desirable, and pulps is 

[ the pulp which performed bleaching processing and raised the whiteness degree ] useful. 

[0087] Hara Kaminaka can add suitably flexible-ized agents, such as moisture hold-back agents, such as paper 

reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 

ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 

fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class ammonium, etc. 

[0088] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of CSF, and 30 

thru/or 70% have the desirable sum of weight % of the 24-mesh residue and weight % of the 42-mesh residue as 

which the fiber length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh 

residue, it is desirable that it is 20 or less % of the weight 

[0089] The basis weight of stencil paper has 30 thru/or desirable 250g, and 50 thru/or its 200g are especially 
desirable. The thickness of stencil paper has 40 thru/or desirable 250 micrometers. 

[0090] After a paper-making phase or paper making, calender processing of the stencil paper can be carried out, 
and it can also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P 
-8118). Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P 
-8143. 

[0091] A surface sizing compound may be applied to a stencil paper front face, and said sizing compound which 
can carry out the Hara Kaminaka addition, and the same sizing compound can be used as a surface sizing 
compound. 

[0092] When measured by the hot water extraction method specified by JIS-P -81 13, as for pH of stencil paper, 
it is desirable that it is 5-9. 

[0093] although the polyethylene which covers a stencil paper front face and a rear face is mainly the 
polyethylene (LDPE) of a low consistency, and/or polyethylene (HDPE) of high density — other lines — low 
density polyethylene (LLDPE), polypropylene, etc. can be used. 

[0094] As for the polyethylene layer by the side of an ink absorption layer, what added the titanium oxide of a 
rutile or an anatase mold, and improved opacity and a whiteness degree in polyethylene is desirable as widely 
performed by the printing paper for photographs. The content of titanium oxide is 4 - 13 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0095] in case melting push appearance also of also using as glossy paper is carried out and it coats 
polyethylene on a stencil paper front face, polyethylene covering paper can form a mat side and a silky surface 
which perform the so-called mold attachment processing and are obtained with the usual photographic printing 
paper, and can also be used. 

[0096] After preparing an ink absorption layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is chosen so that there may be no curl, damp and when it is saved by highly humid- 
ization. Usually, let thickness of the polyethylene layer by the side of 20-40 micrometers and a back layer be the 
range of 10-30 micrometers for the thickness of the polyethylene layer by the side of an ink absorption layer. 
[0097] In this invention, the polyethylene covering paper base material which has the following properties can be 
used preferably. 

[0098] A lengthwise direction by the reinforcement specified by : JIS-P -8113 in hauling strength ** 2 thru/or 
30kg, a longitudinal direction — 20kg** tear: 1 thru/or on the strength — the convention approach by JIS-P - 
8116 — a lengthwise direction — 10 — or 200g a longitudinal direction — 20 thru/or 200g** compressibility: — 
two or more 103 Kgf/cm** surface Beck smoothness: — the conditions specified to JIS-P -8119 when using as 
glossy paper — 20 seconds or more (if the so-called mold attachment article is suited, you may be less than 
[ this ].) 

** Opacity = by the Measuring condition of straight-line light incidence / diffused-light transparency conditions, 
various configuration layers, such as an under-coating layer prepared especially the configuration layer of the ink 
jet record form of 15% or less this invention, i.e., if needed [ an ink absorption layer or if needed ] for an opening 
mold, suitably 20% or less, can be formed using the approach that the transmission in the beam of light of a 
visible region is well-known. The desirable formation approach is the approach of applying the coating liquid 
which constitutes each class on a base material, and drying. The coincidence method of application which can 
also apply more than two-layer to coincidence, and substitutes spreading of all hydrophilic binder layers for one 
spreading in this case is desirable. 

[0099] As the method of application, the extrusion coat method which uses a hopper the roll coating method, a 
rod bar coating method, the air-knife-coating method, a spray coating method, the curtain method of application, 
or given in a U.S. Pat. No. 2681294 specification is used preferably. 

[0100] Next, when carrying out ink jet record using the ink jet record form of this invention, the aquosity 
recording ink to be used is explained. 

[0101] Aquosity recording ink usually consists of an additive of others which are added water soluble dye, a 
solvent, and if needed. Although water soluble dye, such as direct dye used by well-known ink jet record as 



water Soluble dye, acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid dye is 
desirable. 

[0102] Although the solvent of aquosity recording ink makes water a subject, when aquosity recording ink dries, 
a color deposits, and in order to prevent starting blinding in the supply path of a nozzle tip or aquosity recording 
ink, a high-boiling point organic solvent with the boiling point liquefied above 120 degrees C is added at a room 
temperature. It is required that it should have vapor pressure [ need / therefore / a high-boiling point organic 
solvent / to have the operation which formed elements, such as a color, deposit when water evaporates, and 
prevents generating of a big and rough sludge ] far lower than water. Moreover, the miscibility over water needs 
to be high. 

[0103] As a high-boiling point organic solvent used for such the purpose For example, ethylene glycol, propylene 
glycol, a diethylene glycol, Triethylene glycol, a glycerol, the diethylene-glycol monomethyl ether, The 
diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, The glycerol monomethyl ether, 1 and 
2, 3-butane triol, 1 and 2, 4-butane triol, Alcohols, such as 1, 2, 4-pentanetriol, 1 and 2, 6-hexane triol, 
thiodiglycol, triethanolamine, and a polyethylene glycol (average molecular weight is about 300 or less), are 
mentioned. Moreover, dimethylformamide, N-methyl pyrrolidone, etc. can be used also besides having described 
above. 

[0104] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of polyhydric 
alcohol, such as polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, triethanolamine, 
and the triethylene glycol monobutyl ether, etc. is desirable. 

[0105] As an additive of others which are added by aquosity recording ink if needed, a pH regulator, a 
sequestering agent, an antifungal agent, a viscosity controlling agent, a surface tension regulator, a wetting 
agent, a surfactant* a rusr-proofer, etc. are mentioned, for example. 

[0106] Aquosity recording ink is the purpose which wettability to a record form is made [ purpose ] good, or 
stabilizes the regurgitation from an ink jet nozzle, and it is desirable in 25 degrees C to have the surface tension 
of 28 - 40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0107] Moreover, in 25 degrees C, 2-1 OCp is desirable still more desirable, and the viscosity of aquosity 
recording ink is usually 2.5~8Cp. Moreover, when the capacity of the liquid ink drop by which 3-9 are breathed 
out from a desirable ink nozzle is 1-30pL, since the diameter of a dot with a diameter of about 20-60 
micrometers is obtained in the record paper, pH of aquosity recording ink is desirable. The color-print printed 
with such a diameter of a dot gives a high-definition image. Furthermore, the capacity of the desirable minimum 
liquid ink drop is 2~20pL 

[0108] Moreover, when concentration carries out ink jet record about a Magenta and cyanogen at least by the 
recording method using the aquosity recording ink which is two kinds different more than twice, since low- 
concentration ink is used, it is hard coming to carry out discernment of a dot in the highlights section, but this 
invention can be used also when this recording method is used. 

[0109] In the ink jet record approach, various kinds of well-known methods can be conventionally used as the 
record approach. The detail of the record approach is indicated by the trend (the volume for Koichi Nakamura, 
March 31, Heisei 7, the Japan science-information incorporated company issue) of for example, an ink jet record 
technique. 
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EXAMPLE 



[Example] This invention is not limited by these examples although an example explains this invention concretely 
below. 

[0111] The paper base material which covered both sides of 1160g of examples/, and the stencil paper for 
photographs of m2 with polyethylene (the polyethylene layer which contains an anatase mold titanium dioxide 
with a thickness of 35 micrometers 13% of the weight should be formed in the recording surface side, and as for 
thickness, a polyethylene layer should be formed in a rear-face side by 25 micrometers, and let Tg=65 degree C 
acrylic latex resin be solid content on it) The back layer in which 0.6 g/m2 and a mean diameter make a mat 
agent the silica which is about 13 micrometers, and contain it two times 0.3 g/m is formed. It prepared. 
[0112] Next, in 900ml of pure water, it added, while the mean diameter of a primary particle agitated 180g of 
particle silica powder which is about 7nm with the high-speed homogenizer, and the silica water dispersion was 
produced. Next, in this silica water dispersion, 120ml of 20% water solutions of the following cationic mordant 
was added, the high-speed homogenizer distributed for 30 minutes, and pale clear dispersion liquid were 
obtained. Next, average degree of polymerization added gradually 400ml (ethyl acetate is contained 4% of the 
weight) of 5% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 3500. Subsequently, 
the amount which shows a borated water solution (20% ethanol content) in Table 1 5% as a hardening agent was 
added, and further, after adding 50ml of gelatin water solutions 10%, the coating liquid which makes 2100ml to the 
whole quantity with pure water, and forms an opening layer was produced. 
[0113] 
[Formula 1] 

CHa CHs CH, CHs 

-(CIL-CV — (CHa-C)^- -(CHa-Ch- __(CH a -CV-. 

ioOCH, COOCsHs | ioOCH.CH.OH 

COOCHzCHaN-CH* 
I 

CH* C£ e 

x:y:z:w = 25 : 25 : 45 : 5 (*^Jt) 
TO^TS^ 23,000 

[0114] Subsequently, the coating liquid obtained as mentioned above was warmed at 40 degrees C, it applied so 
that humid thickness might be set to 220 micrometers at the recording surface side of the paper base material 
covered with the above-mentioned polyethylene, and it was made to cool so that spreading coat temperature 
may become 15 degrees C or less (for 20 seconds). Subsequently, the 40-degree C wind was sprayed for the 
30-degree C wind for 60 seconds for 60 seconds, for 120 seconds and a 35 more-degree C wind were sprayed 
for 60 seconds and for a 45-degree C wind one by one for 60 seconds, the 25-degree C wind was dried, further, 
25 degrees C and the ambient atmosphere of 50% of relative humidity were passed for 120 seconds, gas 
conditioning was carried out and the record forms 1-5 were produced. 

[0115] In the above-mentioned record forms 1-5, average degree of polymerization produced similarly the record 
forms 16-20 set to the record forms 11-15 used as 6-1 0,600ml of record forms which set to 500ml the amount 
of 5% polyvinyl alcohol water solution whenever [ saponification / whose ] is 88%, and 800ml by 3500. 
[01 16] The obtained record forms 1-20 were saved for three days at 35 degrees C. 
[0117] Next, the aquosity recording ink for ink jets was prepared as follows. 
[Yellow ink -1] 

Direct yellow 86 2.0g Diethylene glycol 22.2g Glycerol 4.5g 100ml is made with pure water. 
[Magenta ink -1] 

Direct red 227 1.8g Glycerol 3.5g Diethylene-glycol monobutyl ether 21.5g 100ml is made with pure water 
[Cyanogen INKU 1] 



Direcfblue 199 2.4g Ethylene glycol 16.1g Glycerol 9.5g 100ml is made with pure water. 

E0118] The number of hydroxyl groups per 100ml of each above-mentioned aquosity recording ink for ink jets is 
as follows. 

[yellow ink -1] — :566 millimol — /100ml [Magenta INKU 1]:247 millimol / 100ml [cyanogen ink -1]:829 millimol / 
100ml, next an ink jet — service water — it printed in the record forms 1-20 using sex recording ink with the 
on-demand mold ink jet printer (drop capacity =25pL f maximum print density =720dpix720dpi). Printing was 
performed by monochrome solid, 2 color solid, and 3 color solid printing, respectively. 

[0119] When printing, monochrome solid printing was performed with the maximum print density (the amount of 
ink = 20ml/m2), respectively, and, as for 2 color printing, 3 color solid performed each color with 40% of the 
maximum print density (the amount of ink = 24 ml/m2) 60% of the maximum print density (the amount of ink = 24 
ml/m2). 

[0120] The amount of the hydroxyl group originating in the high-boiling point organic solvent in each solid 

section at this time is as being shown in Table 2 (millimol / m2). 

[0121] 

[Table 2] 
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[0122] Z (the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point 
organic solvent contained in per unit area of the printed record form when aquosity recording ink is printed by 
the maximum delivery in a record form) in the above-mentioned printing conditions of Table 2 to this aquosity 
recording ink is 167 millimols / m2. 

[0123] The printed record forms 1-20 were saved for two days at 40 degrees C and 80% of relative humidity. 
The crack situation of the film surface of the saved sample was visually checked using the magnifier, and the 
following valuation bases estimated. 

a <valuation basis> — O: — although it can check with Oimagnifier which the crack has not generated even if it 
checks with a magnifier, it turns out that the intense crack has occurred in x:viewing understood that the crack 
has occurred slightly in **:viewing which the crack which cannot be distinguished only visually has generated. 
[0124] The obtained result was shown in Table 3. 
[0125] 
Table 3] 
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[0126] The result of Table 3 shows that a crack does not arise in the solid printing section even if saved under 
an elevated temperature and highly humid when satisfying both condition **s and condition **s of this invention. 



[01 27]' Especially, when X/Y is 0.4 or less [0.1 or more ] and Z/Y is three or less, it turns out that there are few 
bracks. 

[0128] The aquosity recording ink for example 2 ink jets was prepared as follows. 
[Yellow INKU 2] 

Direct yellow 86 2.0g diethylene glycol 21.5g glycerol 100ml is made with 9.8g pure water. 
[Magenta ink -2] 

Direct red 227 1.8g glycerol 10.5g diethylene glycol 100ml is made with 19.5g pure water. 
[Cyanogen ink -2] 

Direct blue 199 2.4g ethylene glycol 1 6.1 g glycerol 100ml is made with 12.9g pure water. 

[0129] The number of hydroxyl groups per 100ml of each above-mentioned aquosity recording ink for ink jets is 
as follows. 

[yellow ink -1] — :725 millimol / 100ml [Magenta ink -1] — the on-demand mold ink jet printer used in :710 

millimol / 100ml [cyanogen ink -1]:940 millimol / the 100ml example 1 — using — printing conditions given in an 

example 1 — monochrome solid and 2 color solid — 3 color solid printing was carried out 

[0130] The amount of the hydroxyl group originating in the high-boiling point organic solvent in each solid 

section at this time is as being shown in Table 4 (millimol / m2). 

[0131] 

[Table 4] 
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[0132] Z (the maximum amount of hydroxyl groups of the amounts of hydroxyl groups in the high-boiling point 
organic solvent contained in per unit area of the printed record form when aquosity recording ink is printed by 
the maximum delivery in a record form) in the above-mentioned printing conditions of Table 4 to this aquosity 
recording ink is 200 millimols / m2. 

[0133] Subsequently, the crack situation of a film surface as well as an example 1 was evaluated about the 

record forms 1-20 obtained by printing. 

.0134] The obtained result is shown in Table 5. 

;0135] 

[Table 5] 
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[0136] When satisfying both condition **s and condition **s of this invention like an example 1 from the result 
of Table 5, it turns out whether even if it saves all under an elevated temperature and highly humid, the crack 
has hardly arisen, and that it is not generated at all. 
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